Molecular analysis of central feeding regulation by neuropeptide Y (NPY) neurons with NPY receptor small interfering RNAs (siRNAs).
Hypothalamic neuropeptides play important roles in central feeding behavior. Among them, neuropeptide Y (NPY) has the strongest orexigenic action. It is synthesized in NPY-expressing neurons in the arcuate nucleus (ARC), which projects to other nuclei, mainly to the paraventricular nucleus (PVN). PVN, which possesses NPY-Y1, -Y2 and -Y4, -Y5 receptors, is considered as feeding center for central feeding behavior. Herein I review recent results on feeding behavior obtained by gene knockdown technologies. The small interfering RNA (siRNA) plasmid-based vectors, which drive transcription of siRNA by U6 RNA polymerase III promoter to produce knockdown of the NPY and its receptor (Y1, Y2, Y4 and Y5) genes, were stereotaxically injected into mouse ARC and PVN. Feeding behaviors were measured for 6days after siRNA vector injection. NPY and its receptor mRNA levels were decreased, which were measured by RT-PCR and in situ hybridization, and simultaneous decrease in their proteins was also detected in separate nuclei by immunohistochemistry. In the NPY system, decrease in NPY, Y1 and Y5 expressions in specialized nuclei diminished central feeding behavior, whereas decrease in Y2 or Y4 expression in both ARC or PVN did not affect feeding behavior. Thus, specialized change in expressions of NPY and its receptors (especially Y1 and Y5) are important for regulation of endogenous feeding behavior in central regulation. Further analysis of NPY receptors may provide better understanding of feeding behavior and of potential therapeutic targets.